Lipopolysaccharide-induced chorioamnionitis and postnatal lung injury: The beneficial effects of L-citrulline in newborn rats.
The lung architecture of newborns appears to be affected by an inflammatory reaction to maternal choriodecidual layer infection. L-citrulline (L-Cit) was administered to pregnant rats exposed to intra-amniotic lipopolysaccharide (LPS)-induced chorioamnionitis to investigate its effect on neonatal lung injury. The pups were assigned to four experimental groups: 1- pups exposed to intra-amniotic NaCl but not to postnatal L-Cit (Controls); 2 - pups exposed to intra-amniotic NaCl as well as to postnatal L-Cit treatment (L-Cit group); 3 - pups exposed to prenatal LPS but not to postnatal (LPS); 4- pups exposed to prenatal LPS as well as to postnatal L-Cit treatment (LPS + L-Cit). Some pups in each group were sacrificed on postnatal (P) day 3 and others on day 7. The pups' lungs were harvested for morphometric analysis; cytokine, arginase 1, and VEGF values were quantified. Serum arginine, citrulline, asymmetric dimethylarginine (ADMA), symmetric dimethylarginine, NG-monomethyl arginine, and homoarginine levels were determined using UPLC-MS/MS. L-Cit attenuated the disruption of alveolar growth in the LPS + L-Cit group. Arginine, homo-arginine, and ADMA levels fell in the LPS treated groups. Arginine and ADMA rose at P7 in the L-Cit group whose members also showed higher VEGF levels with respect to the Controls. The Controls, instead, showed higher IL-10 and IL-1β values with respect to the L-Cit group at P7. Arginase 1 was higher in the LPS groups with respect to the Controls at P7. L-Cit improved alveolar and vascular growth diminishing the lung inflammatory response in the newborn rats exposed to intra-amniotic LPS. The ADMA/DDAH/NO pathway appeared to counteract proinflammatory cytokine production and to sustain macrophage migration.